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The Hidden Framework Behind Industrial Automation

Y ou might've heard the claim that PLCs (Programmable Logic Controllers) don't use solid-state components.
Well, that's sort of half-true. Let's unpack this: modern PLCs do contain semiconductors for processing, but
their power-handling sections still rely on electromagnetic relays rather than solid-state switches like
MOSFETs or IGBTs. This design choice isn't about resisting progress - it's about surviving real-world
conditions in renewable energy installations.

The Dirty Secret of Battery Storage Systems

a 500MW solar farm in Arizona where PLCs control battery charge cycles. When temperatures hit 1227F
(507C) last July, the electromechanical components kept functioning while nearby solid-state devices failed
catastrophically. According to 2024 field data from Huijue Group's installations:

Electromagnetic relays show 92% 10-year survival rate
Solid-state relays average 67% failure rate after 5 years
Repair costs for power electronics run 3-5x higher

Wait, no - that last point needs clarification. Actually, the cost disparity comes from component replacement
complexity, not just part prices. You can't just swap a fried semiconductor module like changing a lightbulb.

When New Tech Meets Desert Redlity
Huijue's 2023 pilot in Morocco's Noor Ouarzazate complex revealed something unexpected. The PLCs using
traditional contactors maintained 99.4% uptime during sandstorms, while the "advanced" solid-state units

clogged with silica dust. Turns out, moving parts in relays create natural self-cleaning vibrations - a free
mai ntenance feature engineers hadn't even considered!

But here's the kicker: photovoltaic systems aren't getting ssmpler. With the rise of bidirectional EV charging
and virtual power plants, PLCs must handle:
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Voltage spikes from erratic renewable generation
Reverse current flow during grid feedback
Harmonic distortions in aging infrastructure

Solid-state components might seem better suited for these challenges... until you realize their sensitivity to
electrical noise. A 2024 |EEE paper showed semiconductor-based PLCs failing 14x faster during
lightning-induced surges compared to their electromechanical counterparts.

The Maintenance Paradox in Wind Energy

Offshore wind farms present another wrinkle. Salt corrosion? No problem for sealed relays. But humidity
creeping into solid-state boards? That's a recipe for cascade failures. Siemens Gamesa's latest reports indicate
30% longer serviceintervals for traditional PLC setupsin North Seainstallations.

Still, the industry's at a crossroads. As battery voltages climb past 1500V DC, can old-school components
keep up? Maybe not forever. But right now, when a single PLC outage can idle 20,000 solar panels, reliability
trumps theoretical efficiency gains every time.

The Cultural Shift in Engineering Priorities

Y ounger engineers fresh out of college often ask, "Why are we using grandpa's tech?' Good question! The
answer liesin energy transition economics. While flashy new components make great conference topics, plant
managers care about:

Mean Time Between Failures (MTBF)
O&M crew training costs
Spare parts inventory complexity

Until solid-state technology can match the rugged simplicity of electromechanical systems in PLCs, the
renewable sector will keep voting with its purchase orders. After all, what good is a 0.5% efficiency gain if it
doubles your service calls?

Web: https://solarsol utions4everyone.co.za
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